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[0 0 4 83 

#H*fc«>JB®S-eW\ *fe«2 l_bfc:, iNMflg2 2*Mt*o l€*fM2 2 WU 
@7C^tJ:^:, ^tI2 2±t:itt^«ii (f&if*W^flI) 2 3 to 
ap3»ttH«^*j-#BI4:fflv^ ( ri:**«FiL<, «il«*/'J3> (S i C) 
I^4:^fiU>, 1-&t>*>, lfeil2 2liifli:LtiltSo 46 
iI2 2tLt«yV3> (SiC) BHi, ^Jx.(f h 'J ^y7>*^^ 

i«l2 2 £|WIi;7 0 ^X-7C V D^lil^fflv^M^ f)'Ii4 ^ 
t^M-eS, »jfiXgSfeSrfflIflH|-C§*o *&iSll2 2 (SiC) &g| (Cu) H 
fl-r&^'j t14£*1-&^\ lfe^M2 1 (S i CN) ^^JTttiHfWM 
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^-v: 20/ 



if mmunm) 23 1 <D®ma mmm ^ mmm 2 2 zmm-tz zt%< 
) %&mm 2 1 ±i:^ii 2 3 Lfw t § ott&Bt 2 1 1 mmm 2 3 t^mo 

[0 0 4 93 

*mM<oimre\±, z.*Lh*mwk2 i&ix/mm2 2**ti**tL&± 
±mi'* } ) Tmwwk& x r/m 2^v rmmm t fo-r %>m&i>$>z> 0 

[0 0 5 01 

«*&**^Lfcv\&ft->«Jri> (SiC) Ii:ii)l6Il2 2HMt 
*Ui\ #felfM2 2 2 3 (««Ptt) £[6]±-r&- 

&m±-tz>mm) ^itv^cot\ #feitm2 i±iz&mm2 2 zmfc-t&zt 

ttz, ^I12 1tiffiil2 2 0H, El2 0C«tl»W2 1»A'J 
TttKJ: »)«ft£*msi (^Jx.(i^M'fbvU3> (S i CN). M) C^ML 

> «#i2 1 j: *) i>mw) T&&m=F&< r^>> mm%&mmtLx<D%&mm2 
3t<o&m& mmm ^x^mntzmm (m^Ritz^)^y (s i o m 

) KJ: *K *fe*fM2 1 tM2 3 b<DMKimVk2 2 t&l&tti^ g£*H2 0 

* «t i)WflitwiPi±-t&it**-c#-5 0 t&o-c, mm2 1 (iiA>j7i6ii) 
t m 22 (i2A-ij7 ifeit k) i mm \mm t . mm 2 1 2 0 m k 
ffM l> 2 2 2 3 m^m-tz z. t t% ra^it jnt4£ <t ^ r&i_t 

[0 0 5 1 3 

t tz, rm^^ 1 ) rmm m 1 rmmm t u«i2 1 <Dmm& 
, ±so/s-ijt^w (m2^')T&mm) tLx<7>mtm2 2<Dmm£*)i>m 
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12 1 <7)MJ¥(±4 0 nm&T~?$>til$£ L < „ 0iJxJ;£2 5-30 n mfiJt 

BB»|RI#*Olg:«fe^t**o mW2 2<nmmii. 1 OnmJA 

ci»), mim 2 2 1 mmm 2 3 1 omomm&zfeU'e § & 1 1 *> %mm 

[0 0 5 2] 

ft'>'Jn> (S i CN) KSrfflV^ifc-C, SEi&2 0 0±^#:JK 1 9fOi©t 
[0 0 5 3] 

IMitLT, *&liK2 lOMC, Kiiby'Jn> (S i CN) K 
ifefcri^iHlSfifcK (S i CONl) , (S i C) KWtm 

(O) ^a^tL/iM (S iOCl) ^Mv^Ctitll.o C*UCJ;^K 
IfeliflU 2 1 Oi§m^ £'h £ < -f 2> £ £ ^ ? T' # £ <7)T% E*im#* £15;«1- & - «h 

**-c§4o le^^^-^mrL^ct f)fiit-5ct^i-5 0 tot, % 
(s i cn) mzm^tzm&ii, m<o&WLm±m&$: nm^ms.^ 

X Ofi-h"** ^Sl2 1tU^Ifty'j3> (SiCN) Kg&t 

rt s i&!n]£ft*:lgS (S i CONl) ttzlimtisVu* (S i o tcssm (O) ^ 
^SllSfutR (S iOCI) BBftm$ft&J: >)MU 

[0 0 5 43 

#CK, El 7 «t o ^iI2 2±C, *fc*ifll (€M&lil&) 2 3, 

jKHtH (xyf>^ h y/<R) 2 4. MlfM (VNilfeilftlE) 2 5. *£*M (C 
MPfll) 2 6&XVMkm (^-m^i) 2 7 *JHK^j£1-&o #§^M 
(liiil) 2 3lt ±|B^fMl 5 RflUWH- (1&l§m^*m) lUOf 
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^-v: 22/ 



mm (juy^-yy^ v vm) 2 4i±, ±ummmi e tmm<oun mzim. 

ffc->';3>R) KJ: OMtSifc^lS, IfelfM (SRI&31R) 2 5 11, ± 

ttzitcvDm^tizx vi&m-r&zttfx^&o mmm (cmp§ii) 26 
ii, ±fe«fli 1 6 1 (^o^^BMk v =r >m) (a*) ffi^-r & - 1 

mm%m& ± wm±<omum<7) x ^ t^m^m-r hz.t &x # & 

oM^nctt^i-So (^-m^i) 2711, Fu^^a^t 

y»Jn>I (S i N) , Mv'J3> (S i C) R, ^Mftv 1 ; (SiCN 
) R, £fc{±8tftT;i/*-?A (A 1 O) RHi^SJKi-^it^-Ci-So 
[0 0 5 53 

isium 2 3 «t 1 %m%mmtmfr a*, 0 a # t v 3 > ( s 

i C) Clf (N) £fcl±B6* (O) Sr&iroLfcttfl-R (0Ox.tfS i CNI, s 
iOCii/;liS iCONI) <7)J:^:1I (N) (O) £^tr*Ms|. 

r (*£HR2 ±K±m<^xd^i&mmmmm^^mLtzm^, rm 

R (S* (N) 4fcl±K* (O) ££-tr*mR) tftii$™^fttt ( 

19 > # k±« bb#si t rm &m t & mm-r &\£t nmm&w k & v> rt oat d £ 

nmtft£&Ki5\,*-cik£ft2>i>*, i&mwmmtLx, y>jn> (so 
« (o) <h^m (O fc^^tfW^fflv^^nR^-cjbi), x_ f i\ m#Ht 

^>ij3> (tiy'J***7X, S i OCim Mx.i£±fRB lack D i a 
mond^t') , MSQ f ;VyJV-b7^t^t> ; methyl si lsesquioxane 
) i^liHSQ (tKJI y;i/-b^^^^t> ; hydrogen s i 1 sesqu i oxane) 

[0 0 5 6] 

^H*feO^"Cii, Mm (N) ifcliBHjt (O) m^v«y'J3> (S 

mW& 2 004- 301 7863 
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<dx\ rm<7>mmm2 2 tnmnmmfrb%z>mmm2 3 ^w^ttt 

*k #tcv>j=r> (S i) 4:86* (O) fc^tft (C) t £^tH£^S^m£ffi 
[0 0 5 7] 

thUy'Xf-/^->2 8 ^xyf >^v^ ? £ lTfflv»tiIl2 7 * K^-f 

^'^>w. 0 ieit^2 7 tc^pgs2 9^fM^tL^, 0 mnU2 

8 ^l^*i-^o 

[0 0 5 8] 

010 &C7K£ti<2> J: -9 (c % |li!Pg&2 9 £ga6&«fc ^ Cj%il2 7 ±K7 

^> ^ <h J: «9 . 7iM/y7h/^->3 0«n o 7^Vy 
X h/^->3 0 ix-;f>m^ Ltfflv^W2 6, &>ifjg2 5, & 
MM 2 4 £ «fc tfi&ijf |& 2 3^K7^fX7f >^f^ D ,1 tLjC «fc ^ , 23- 

2 6hkpsb3 i^ ? ffM$^^>o maU3 i-t±, trr (?d <Dfm^mmzM 

J&ZtiZ> 0 ^oT, P*flPgR3 l©¥Iiitli, r^PS[52 9<7)^HfIittc#J *i& 
o ifc, :<7)K7^i7f>W:ii, ietI2 2 (i3J:^«fM2i) 
vf-yy* h vmt LXfflfemtZZtX*. mnU3 1 OJg»-?«i»K2 2 £ 

ct«^M2 i eeH2 o cois^iffi ^ ct-s ^ 

ho ztaz£t) s gen2 o±m<D&mmim<7>Mi&zffi±x&2> 0 ztz, 

xyf>ri:ioTEi»2 0«±i#ll 9<7)i3«iH-£0£lftitt-£-£7^ 
[0 0 5 9] 
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£ *K #6lfM2 4 - 2 7 tc|!P£K2 9timJ&ZtiZ> 0 >:oK7^X7f >^ 
, P*3P3K3 1 <Oic3K-e(i*g«2 1, 2 2 7ffi£ 1-&<7)T\ @£#£2 0 

[0 0 6 0] 

IH 1 2 tCTFSft&cfc ^ fc, HPS&2 9^i^t:«i$|2 4 £ K^^u/ 
> 7\z J: 0 U f%U% 3 1 cojgg|5-e|felf M 2 2 & J: tfijfeHygl 2 1 £ K 7 -i 

miti2tiZ> 0 -fit, #feM2 7 * K^^-x.-7^>^^J; f)|^ii-^ 0 ^fM2 
7 (2. HflPSG 3 1 co^-e^lf M 2 2 & J; W 2 1 iW^-f^TM tWlCV 

? 4 mm. frz^itztitamv) z-v^-ymmzzi^xmi; 

n^H^^o «II2 7^^Lf:tt«t^)|fiil2 6li, CMPI 
[0 0 6 1] 

tCct^, m%mmm<DMitm (cuo, cu 2 o, c U 02) £$e (c u ) ^mit 

-t&ZtllX Z\ttfX&2> 0 
[0 0 6 2] 

PSR2 9£J:TOjP^3 1 1*1 £±1#>£ =fc ^) ±&#lgS 1 9 t ^i^tt & 
14/^j7Jg|3 2 £^Jx.f£CMPy£tcJ:oT, »2 6 0±M^tBi"^ £ "Cfiff 

jg-t^o mmm2 6 ±<D-^m%mmns^) rm3 2fcj:^±M3 3£&£*l 
, mmnut lx <Dffln$v> 2 9, 3 1 i^m^mi*^'; 713 243^^^^ 
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^-v: 25/ 



3 2 tmm^m^3LmfoWk3 3 <h7^£;z>@e*Jl (t&2«EifiS0 3 4 £GBn8B2 

Q^ctrapgps irttMtio mam (mmm) 2 9 izm#>&ttit:mn& 

713 2 £ ±2§l$Bil 3 3 t^f>J&^K«l95(i, (tfT) 3 1 tcg#>:& 

itifzmmVt;^) 7313 2 t±2g«!3 3 t frh tt h \£TU*it LTTJiEITC 

[0 0 6 3] 

*Il«ff^T1i> ®SI*W#3&^*'6j|ftj(»Rl 5, 2 3, 2 5_tH(i®Hfc 
->';=i> (i/:(ifMy'j3>) ^h>^^-6i^iI1 6, 2 4, 2 6 rtWc 

$ttrv^ 0 m^mmtLx, mx.iiw*mi 5, 23, 2 s^ty^xvc 
£*)y*-vz%im&immmttm^%z>m&%£i*, mmmis, 23, 

m^mmm, «ii»>'j3> (sic) i^ml, fo±c^in 6, 

2 4, 2 6 HMn^t^fl^) 0 EI14{±, ^C0ff^Oifi^^fic0S!i5tX 
@^<^TOffiEI-e& <9 . HI 3K*j-|£1-& 0 Ell 4W fiii$»f>^ 

^ifeMflii 5, 23, 2 5±tc mm (0 2 ) ^Xv&^mifctt^X-^ 

ffit^a^<ML/:|v«l, ^^(i^fbvU^^ (S iC) Jjl^&£ 
16a, 24a, 26a $ *U l&HJgl 16a, 24a, 2 6 a±t: 

(S^ti^Mftv 1 ; =r» ^W^^-S|6fI1 6, 2 4, 2 6tf 
fM^tiTv^o >rtLH=t«9. Tj&liill 5, 2 3, 2 5«y^y ('^50 
ltU *£#1§I1 5, 2 3, 2 5 tWl 6, 2 4, 2 6 <h (D^m^tfatZ^ 

& *r <h #*-e § & o 

[0 0 6 4] 

mi sisisra 1 6 (±, mi 3 ^m<^mi^mw<om^xm^^iBi / f^m^m 
mu£7FL-cv>£ 0 ^jb\ 015*^^16 tciov^T^, [n i (ommmi 1 =t 

[0 0 6 53 

Ell 3 (Dm^mhfifz^ f IMS 1 ^ 7°7 X-7 C V DgloMliftC 
*1£l (#KSe*&3 4Mt^CMPI) K*tLT, 7>^r-7 (NH 3 ) 7° 
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Klt^MOSMb^ (CuCK Cu 2 0, Cu0 2 ) (Cu) KMjtL, IC, 

(cun) )i^se^2 o<Dmm (?<n^*mm K^m^fiho 

[0 0 6 61 

^ i co±®o^m±c ±ge#6^si 2 1 a x z/mm 22 1 mmmmfr 

r^M) 3 6*. (Bl^^ri^fflv^-rjiK^ffMi-^o 1"&;b*>. nm3 4<D± 
ffi±^tMi!2 6±H, *frM3 5 *3 J: tftftft M 3 6*ffiCMt5o -tL 

H3 6±CfM^^«3 7 (Snitfiiftil. 

[0 0 6 7] 

Wb, il 6(:^$*il)«tTi:, %&mWk3 6±£, 1112 3 , 2 4, 2 
5, 2 6h|5|it:Lt|ft#I (fiUl^^I) 3 7, (iffcy'J3>I 
) 3 8, &jfflg 3 9i3J:«lfM (BMfcv'jn^II) 40* 

MU iPgP2 gfci^PgP 1 ^«i:L-Cli!3 8, 3 9, 4 0 His 

it&npg& (mmm) 4 1 tmmm3 5, 3 6, 3 7i;^it^pp^ (trr) 4 

2i:ML, g£jjs|3 4 hTOH Lt, H3Pg& 4 1 is X 0*08 P SB 4 2 £S#>& , 
#tttA'J7l4 3^J:0 ; I« ($RR) 44^4«SI« (&3«K*S0 4 

i &<t<«M2 2 tmmz lxsv) Tmmm*i&j&u Tm%m±^mm 

[0 0 6 8] 
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t fz , #4 K^ffM $ n £ - t u <t «9 T^aMra t ±mm&$mm t <d m -e 

[0 0 6 9] 

m&m&&*m-t&*mfa&mzts\,*xi*, a^sei^oTDDB en 

me Dependence on Dielectric Breakdown) ^flfc%\n]-t.'£-&Z> ^ £ i>5c^£tt-?> 
o TDDB (Time Dependence on Dielectric Breakdown) f^inr£:(i, 

mmmw&m (Mx.ifo. 2Mv/cm) K^m^x^ibtzmwi m$>) £^ 

> Ifelf fifes***? l#^-$tL^,^<b o fz o 
[0 0 7 0] 

[0 0 7 1] 

^Hi&o^-etiiWfflBEjSi (^x.(fgeii3 4) otrrffl (0dx.Mrin§pgB3 i 

Haa6^t^7t#«tt/^UTM3 2 ^±S#M3 3) Ojggpia#HioV^-c, T/f 
(^ilf|feil2 1) i:^2/s-i;T|fe|fm («x.lfi^I2 2) <h£ffi^Tv^ 

o rm mom i rmmm (m^mmm2 n tu, »o^';ri4jc«n 

fc*f*HR (^UTOMlbv'; n> (SiCN) I) *fflv> % ±|ffl«i2^>J7 

ifeitm («x.if«*iii2 2) t itifii&ii a&mnmmm, m^mmm 

2 3) ^^ftCfttif:MI (^x.l«y'J3> (S iC) m) zm^x 

ztnzx<o^ mmu (^jx.(i»t2o) ^^o^^i^ihT^^ t 1 i>iz 
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, ^''J7W (Mx.{i«fM2 1,2 2) <h)ir H 1lfe*fM m^ttfyg, #0 
i. iil&li JH 23) t 0^14 * IpUt*- & Cl i: ri*-C § * o 
[0 0 7 2 J 

Hi7i±, a^ge^cDTDDB^^<7)itm^^-r^^-7T^^o mi 7 

2MV/cm) Hn#LT^*7tl^HI (#^) ^TDDBf^fctSi^fl 
-?> o 

[0 0 7 3] 

in 1 7 -cii, ^nnni&mo zoizmi rmmm (tjd t l.t 2 5 n m 

onupo^a-ftv''; n> (s iCN) ^t^2/^;r^ffM (_ui) tit25 

nmcolH^lby'Jn^ (S iC) M£ (Ell 7 O ^7 7 K i3 ft 

ofliffoMMfb^ 1 ; n> (siCN) loJMiifflv^*^ (mi 70/771: 
<7>£tffcvv (s i o iw^fflv^:^ (mi 7 6D^^-7Hi3it^iiizg 

ffim-fZ) , *3 i 3 OJt«« LT, ilA'J7iiI)i (TS) t Lt 2 5 
nm<0)i¥«tv')3> (SiC) iii2A'j7iiiI (±«) LT 2 5 
nm^ilWMy'jr/ (SiCN) I^fflv^:i^ (Si 7<7)^77C 

[0 0 7 4] 

jtt u s&«fiE*ifc*H-** i Timwzmw) m^mntz^mit^ 
(s i cn) Eisi+^iPioietfe* 

Hfjh-Cli. E*ftOTDDB##&Jfc|fcW£< (jMsfK) n^t^lS, — # 
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l«y'J3> (s i C) K*ffiv»fc*£-J: i) fc, *©^'J rtt**«WWt-«*t 
TV^a-fkv'Jrj> (SiCN) iiffl^it-e, Ei^TDDB^^I^]± 

[0 0 7 5] 

mi 8~H2 oti, iiiisei<7)iifiti?ti («x.»fi 5 otti o omi 

Sett) f£^&tfc±#*££^1-^:7-e&£ 0 Ell 8-02 0W^7 7O«tt**ie5 

m^St/L^**^ L/cm^&fctOifW) KJtffrU il8~i2 0<?)^7 7(7) 
Sfc»±$R»i|Jg (Cumulative Probability) IC^-f^o Ell 8 

(S i CN) m (ZZ-ei±mW2 5 nm) TmmWk (TS) i: 

„ -5-C9_t<S9#tffcv'J =r> (S i C) M (--T(iM/?2 5 nm) ^^^|2A 

•;ri»i»iR (±«) tvmmmzm^tzWi&^ttfc-r&o tfz. @i9it a& 

i»^'J7«i:Lt, SOnmOll^lfty'in^ (SiCN) flg 

fcO)/**)TfflmtLX, 5 0nmOif^l:y'j3> (S iC) l&OiiiWS: 
fflv^7t±ffi^2(7)Jt^J<7)^H*tS-r^o 018-02OO-e*im 

[0 0 7 6] 

IH1 8~H2 oa><b53^* J: 9 - t K X <0 ffl&jHE»OW£C 

*£^ ? ±#L-Cv^ 0 ifc, mi 8-@2 0<7)Wm:fe^t, E*fc*S£:*:£ 

[0 0 7 7] 

(SiCN) !H£fflv\ Mfty'J 3> (S i CN) K_t tc» HQ jK«R0| t LTfg: 



ttSliE# 2004-3017863 



mm 2003-083348 



^-v: 30/ 



t Lt^ifty'jnv (s i cn) m±izmmmmt Lx<D\mm>mmm 

[0 0 7 8] 
[0 0 7 9] 

<vm2^i)Tmmizimmmmmt<D®mmzmtifzm (Mv^> (s 

i C) m) *fflv»4Cti:J:»|, A'VT^il (00 x. tf«fti&Jg& 2 1 , 2 2) £Jf 
±JBff?K*l (fiJiliiei3 4) <7)lfTg|5 (^!Ix.™p^3 1 ^ffi^&i tifzmm 

mm2i, 22) tmm&mm (m*.immm23) t^^m^ mm& 

JS) *[6]±T-§, Jiffies «fc ^ YlsX-^J 00 At* 

-tJgfHEi&i (« x. »f sea 34) o tr rap t Tmm&m m x. ise*! 2 0 ) o±m 
mum («x.»fBB»2 0) i:®n«±#^t\ *»j*^(±i%ih-r^>-t^ 

[0 0 8 0] 

LTE«13 4 Sriiffl Lfc*£\ T«fHE«ftfc LTE«§13 4 L±®fHE*lfc 

L"ce*m 5 zmmLtzWi&. &£z/Tmmm&t lte«u 5 ^igffl l±jssi 
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[0 0 8 1 ] 

cOi^jL^nTfg t & •) , S£H<7) T D D B ^<7)|p]± £ * hUXT-i V U- v a 
[0 0 8 2] 

mm^fm 2 ) 

EI 2 1 & i 2 2 fcfc^Tfc, m 1 «W1 1 J: «9T(7)|#JitH^Si-^>^ 
[0 0 8 3] 

1 (DiM^m^mmm rmm) 5 1 ^iiif7 , 7X7c 
vDS4^:ioTMti« se*^2 o <D±m±.z^ismmm 1 6± 

*fel«5 1 ^llt^o 
[0 0 8 4] 

l£iI5 Hi, ^MftvV n> (S iCN) It: i <9M:£ti£^\ |&tI5 

i *<Dm&jj&\(vmm (n) »tjt^(i^-r^j:^^^--^(i^v^ 0 

[0 0 8 5] 

^-ti-^^, [3 2 2^£tL£J:^H, mmWk 5 1±K % ±ISHM<7)^Sl <h [WJ 
it:W2 3, 2 4, 2 5, 2 6, 2 7 «t^o 
[0 0 8 6] 

EI2 3{i. &$£ Jg| 5 1 <7)J¥^}j|p] ttlfflSl©±»:iI^^^]) Kislt 

zmm (n) ^jt^^^a^tc^-t-^^^-e^^o m2 3 <o^yy<D^mn. 
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i<D±mr-$>2>mmm2 3<DT&ffimzfrifx<Dmfr (mm) -n^mm. (arbi 

trary unit : HMMH) K*tJSU M2 3 0^7 7«(i, I^Ogf (N) 
WkBE. (arbitrary unit : HMMitL) \Zi$R,1rZ>o 
[0 0 8 7] 

M2 3<D^^y[Z7T^iXh^o^ ^HOfitli, Ej»2 0 titft»«l5 1 

t<o#®is^itni5tt^*6#M5 l^if (n) mm*. m%M5 1 ^^-o± 

1©«2 3 i:0#M^fW^^tt^l&liM5 l^tf (N) mmx <0 i>± 

mm (n) mmm&s i a £^<d±£k (iti2 3 A) of&Mit (n) isit 

51bfc SrtLtw5o 
[0 0 8 83 

fc^tlio «iif, 16115 1 o^mioMlil-eiii^f ^fAt^lf 

x<r)ffi.&ittttRj\z£< LtilifISi«5 1 a«15 1 ^iiU Ifelf 

^#!H5 l<^jg:a«JtfW5 1 b(;£tt&M«Jt£#ir^/h£&k<7) ( 
[0 0 8 93 

%stit'>w> (siCN) mi. mm-mmzm<-rz>ztx\ mw)rn. 

§£ 0 ^ifty'J^v (S i CN) Rli, itlS^'fi<t^^i:t, fg: 

^tv'i3> (siCN) m±iz&mmmttnm*&j&.~r2>t^ rmm mm 
znx^zmMii, ±mmwmm^mizi3^xtk£nz>fr\ i&mmmtmt 

LT, y'j3'/ (S i) (O) fc^i (C) k«r^tr*j-fl-*fflv^»^H 
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^.(f±ieB lack Diamon d & £0 , MSQ )V i/ )V ± X * * * *T 

>;methyl si lsesquioxane) f;liHSQ (zKir>^-t: * ^ ^r+h > ; h 

ydrogen si lsesquioxane) (^tl 9 ^ts ) Zi&MM^tt 

[0 0 9 0] 

*#iM^ff^-c^ ^Sftv'; ^> (s i cn) /i^^^ws i«2 

0 <h^-f £fff££iiiS!f (N) flftjgffit5 1 at-fZ>Z.tX\ @£^2 0^^Oi£ 

tk*ife*M5 1 ^mm^m±x^. mmms nvmmm ammmunm) 2 3 
tmi-zimzi&mm (n) ^js^s 1 bt-rzztx, mms 1 

2 0tiI15 1 i:<7)#Mia^W^i5tt^lfeM5 1<7)M^ (N) & 
115 1 ^0±i(D«||2 3 i:co#Mi5#II^tci3tt^>^W5 1 Wlf ( 
N) »iJg<t 15 < 5 1 \z&tfZ>m<D^V Ti£t±m<Vi& 

mm mmmmmm) 2 3 tm-Tzmmz, n^t^v^ty^^tii 
^M<bv';n> (siCN) Hcto-cit^L-cv^o-e, /^;r^«5 

1 ^r#Oii|coM^ili«f^iiftEE14^ £ 0 ii5#>£ d t* s "Ci £o 

[0 0 9 1 3 

12 415^^2 5^ Bi2 2 ciift < ^mit^m^m^xm^^isn 

Si^^Lti/^o ftib\ 0 2 4&XZfm2 5t3v>T^ Ell «ll 1 X 
[0 0 9 23 

i22 i.mmmvyftm nzzufzms-mi 3 t^tsi- 

^itL7*igeia3 4^M^.tL. BI2 4 <7)f#jt^#<b;fi&o -eti^ib, EJ2 5K7F 
£*X&J:^ I&MI5 1 ^iBlltWW^^O^OM* (N) flft«5W|T£W 

t^ifeiis 2 £^>; lts£^3 4<7)±m±.z^t?mmm2 6±« 

j&i-£ 0 fit, rmmt LT^#§ifM5 2±n, ±tmmmm 1 ^ 
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iCUW3 7, 3 8, 3 9, 4 0 |P|41, 42HMU 

mnU4 1, 4 2 tca^^ttL^^mtt^-'; r^4 3^ctra<7)±2gf«4 4^ 
*b&£@e«&4 5^ffM-r^ 0 -eom. @e«&4 5<o±m±£^*>*&«i4 o±k, 

©Mm mw&m) 4 $tLtit:±i e** s ^i£ $ n?# & £ c -e n 

[0 0 9 3] 

*mM<7>fmx*i^ ±mmnm (gen 3 4 ) otrrsB (0§ps&3 lua^&t 
tifzmn&^vrms 2 t^.mi^m3 3) ojsaHSfcK^-c, rmmnm (e 

120) 0±BffSr«-9/-«VTi|ftj»iltLT, ^*fM5 1 «rffli/>TV>£ 0 ili!5 
Hi, wtmt^V^y (S i CN) Rtf**,**^ M/?^fS]OM^ (N) 
*(±±^— Cli&v> 0 ^Hi&^^-eii, g£*&2 0iW5 1 fcO#Mi£#^« 

ti5tt*i»»«i5 lott (n) ausi±. 1 t^<D±m<7)mm2 3 1 

o#®i£#«i*K;l3tt 5 1 <Dmm (N) iftJSJ: *> *>*§v\, 

> mnm (se^2o) t/^jri6i)i (ifeifms 1) t^m^m^^^m. m 
W2 3) to^ipi4ini±i:oi^a:^prtit^* 0 ioi^iMii, 

EH2 0OA'J7*6ili:Lt<7)^Sl5 K &@i3 4 <Ds^) TffcBWkt LX(D 
^felfM5 2, £cfc£>*geil4 5<7>/^'j Tti&mm (mfF-tt-f) (D^-ftUZ^^XiiW 
2>Z ttfX-£ 2>o Z<Dtztb^ S^(OTDDBi^|S]±txH/^-7^^l/-y 

[0 0 9 4] 

-r%t>*>, ±tmm<7)fm kdxo tzmmm 2 1 & «t transit 22 ( $ £ 

13 5*3J:tfi»itiyR3 6) Of il^f>^l,/^J 7ffiiI^fflv^:SS|| (Ett* 
) t> $Wli<7)J:T^|6il5 1 (£^M*i§l52) ^f>*S^'J7« 

10 0 9 53 
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(MOBS 3) 

[12 6-H13 2(i, ^^O^MOBST-^^^Sf^gOS^iiXfl^O 
::tlif«lifa&U H9 tcM< m&xmiz^^xUW-f&o El 2 

[0 0 9 6] 

0 9 KT^^fihm^-hmhfitz^ 11 2 6 ^Tj^tL&cfco |2 0^-K-7 

^>o ^ii6 1 1±, mx.\fm.ivy) 3> (s i o) jr. mmit^ } )^y (s i o 

N ) |R S v ^ > ( S i O C ) jR £?<D . a. y ^ > ^<7>«^Jt 3&*#6^ 

12 4 i3ct VtmWk 2 7 t *±H& 0 . 2 5iWX7f> ^<0«Ut & 

[0 0 9 73 

>XK, H2 7K^S*i*J:-9K % W6 1±K7* H/yX MR£3&JdcU 

>^vx^Htffl^«!6 lSrK7>fiyf>^Lt, n&*iJlll6 1 CID 
3B3 1 ^fMt^o r^P^3 1 {itfr^Mi^^lt^fM^ti. iHPgft 

(tfT) 3 10¥lB«*li, HIP«B (Be«H») 2 9^il««i:^i^ 0 
-7 * h Ix VTs h - > 6 2 * T y v > «t 0 Bt*« 0 

[0 0 9 83 

•etL^^, H2 8 fc^Stl* X 7 &jjfJR6 1 ^X7f>m^ (/n- K 
•7^^) tL-Cffl^T, B1P«|S3 10Jg«fB»ci5V»"Cjfftj»lR2 6i5iWl2 5 
?:K7^X7f /m o fot, W6 1^K7^fX7f>^^ai5i 

[0 0 9 93 

2fc»C, EI 2 9 <fc 9 iH2 7*x 7 f>^77^ Kvj^ 
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7 / fiyf">^*L, ^Pi3 1 (Dj&m^&^xmmm 2 4 & ct to^h 2 3 £ k 

^^i-yf->^-r^ 0 CCO ^>^<», Ifelfil2 2 (£> J; C/lfelf §1 2 

1) ^x 7 f>^h7^1HtilU HOT 3 10Jgg|5T'{±^M2 1, 
2 2?ffi£ -t-^>co-e N O^iy^-^^^tL^O^P^jLi-^-i:^ 

[0 10 03 

Ei3 0 izmzti&x o iz. mau2 9<d mM>xm%m2 a z v?4J-y 

^-y?\z£ f%UUZ 1 WJg^-C«fM2 1 * 4 

x- y7->yiz£t)$££;1rZ> 0 Z\tnz£t), mnU3 1 2 0 ^JiMt^ 

Stti£tL&o fit, MUJ12 7 * x-v^-yyizX I9l^*-r^ 0 MW2 

7 (i, maU 3 1 O^T«f m 2 2 & J: t/*&*iJH 2 1 £ & IDfl «h |Wj t K 

9 ^ x. y ^ y TXg, & & Wi-eti <h {±gij(7) K 9 ^ > mmiz X otii 
n:U s t*Ho I&MI2 7^iiL/:tC»^M2 6 ti\ CMPI 

[oioi] 

>kiz, ill 3 iu^$tL^,j:^n, ±ie^M<7)^i tiwi^tcLT. mnU2 9 

, 3 1rtC, 7i3 2£J:£/iiO±##:§l3 3^£>&£@£«k3 4 £5£ 

fc-f&o t<7)^ 03 2i:^$^J:^:, I£^3 4 <7)±®£^-fr*feMl2 6 _t 
C ±IS^M^BS 1 LTltl3 5, 36, 37, 38, 39, 40 

tmj&zn, ^mmm\z^^uu2 9, 3 

fflv^r, mmm3 5-40 ^psu 1,42 sr^&u jiK^M^f^ 1 ^ iwj 

#tcL-cr?flp^4 i, 4 2 i*in^€t4/^'; 7i4 3 & xz/m co ^.mvfWk 4 A^h 

m±i<zmmmm ammmmm) % t*mmztixw.iz±m&mmi&2ti 
[01023 

^lioiitii, ±ia^Mof^si <h[5]^o^^|#-i>>r ta s T§£ 0 Miz 
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, ^ii^iitit nflng&2 9, 3 i ^ff^i-^^^cwmw^^^^ 

M«I2 3, 2 5 ^K7^X7f>n^>P^C, x-yf >^x^at7^ 

^v^i^o zcofztb, m$nmmfrhtez>mmwk2 3, 2 5^stnu;« 
70i/yxF;^-><7)7'r»^^:j:i) i&m mmmm (imWk 2 3 , 

[0 10 3] 

sfc, ±mmm<Dfm2 t*&m<nmmt z t i>nrm-?$>z>o 

[0 10 4J 

(II«4) 

HI 3 3 — El 4 2 ii % ^^^f&0||M<7)^S-e^)^>^#^g0^5tXS4'0 

l»lBt^^o El6f-e<7)M5ix@(i±fB^M<7)^Si ^TO-e 
^^-eii^op^iifB&L, m6 izm< mi&xmiz^xmn-fz>o 113 

[0 10 53 

±f eHM <D BM 1 ~ 3 "C it „ v^^-SfaT^r^y^ (Dua 1 -Damascene) & 
*«rffl^Tffij»3 4 (SEI&4 5) ^MLt ^HMcOf^T^i, 
^/vy^ (Single-Damascene) J£«?£ffiv>TKi&3 4 (@E*t4 5) 

Z> o 

[0 10 6] 

B6oia^f>*i^, m3 3 tc^^tL^ct 9 tw. iii2 2±c, ±ien 
mm<7>%m-eit, «it*ii2 4_tK, m^tmit^^^ym (sin) , ^fty'j 

n> (S i C) 1, mMit^V^y (S i CN) RSfcliBMfc7>l'3-*A (A 
10) Xfrbti: hl&Btm 7 1 UMt^o f LT, *&& 
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Z) o 

[0 10 7] 

>k\~, HI 3 4 tC7F£*i& <fc -? 7t M/y^FM7->7 2^X7f>^7 
t Ltffl^t«i(ll7 1 £ K7^X'yf^^LT, W7 1 ic^Pg|5 3 1 

<7)ff^ 1 <7>P?flP£R 3 1 [Ztm-f&o ^<0^ 7 * hU it* Y - > 7 2 £ T v 

-> > y% tiz x m^-t^o 

[0 10 83 

>k\Z^ EI3 5 \Z7FZti%> X 9 fc, I&IM7 1 ^xyfvm? (a- Kv^ 
tL-Cfflv^II2 4^i«I2 3^K7^x 7 f >n-5„ ©lf« 

•y ^ > ^O^IC (±, m 2 2 ( £ «fc WliM 2 1) txyfmh-; <h 
LrM^^^fc-e, PUP SB 3 1 a OJg&^it&ISIl 2 2 is i tfiftiS0t2 1 
KI&2 0 tf^ y ^ > 7 Z tLZ><DZW±-f 2> Z ttf-F £ Z> 0 
[0 10 93 

E13 6 l/ZyjiZti&X i |H§Pg&3 1 a<OlS|!fl6Il2 2 iSiTO^ 
12 1 * K7^x 7 f>7CJ: «*1-£ 0 £*ifcJ: *9 , H3PS&3 1 a OJggPT* 

sen 2 o<o±raa*Bm$*L& 0 ^lt, 1 * v^j^v^-yinzx q& 

mmmi 1(2, HHPSR3 1 a<D/£fflre*&»§S2 2*5J:0%il*ll2 1 

i2 4ii, nm<v%mi iz&v&immi 6, 2 6 fcra«uccMPieo««ii 

^ftLtiit^it^i, Wx.lfSfty'Jn^' (S i 0) I«t^»^ 

[01103 
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££tr*fe*ilg&2 4±) tc, <&\\7L\Zm.\ ] tr}- * y (T i N) <b * £ x ) 

7I73HMU #mi4^'j 717 3_LKH1P8&3 1 a 1*3*81*:"* 

zimi*^"'; 7i 7 3 ^uifCMPftciot, %ti2 4<7)_tM^nm-r^^ 

T'Sflf^o -Oct^tcLT, Ifel^M 2 4 ^O^Jc&^lili^'J 71 7 3 £ <£ 
±##117 4 £P£*U PIPI53 1 aflClttt^'J 717 3 & <fc U^Sffijg 7 
4 ffiM«H:»v^ttt^'J 717 3 i:ffiJf«li:Sv»±ift|| 

7 4 tfrh%Z>^7y7 5 ^ff^1-^o fM$tL^7°^^7 5ti, Sfr&2 0 «hm 

[01113 

±) tc«x.l«fl:y'J n>I/^->f>f^|feii7 6 *^J&U ^iH7 6±i: 
, ±IEHJfcOBagl fcH«UcLT«i»ll2 5, 2 6, 2 7 ^Mt^o ^Iti 
*Ui\ l6iI7 6«mt-S-tf!)t'^o fLt, Ifelfi2 7±C, 7 
* h «; y/57-fftS:fflV»t7* h 7 7 Sr3£j£*&o 

[0 112] 

03 9 H^Sfl* J:-)!;, 7 * h h/** — > 7 7 £^ 

t LTffl^TW2 7 * K5>fxyf>^L-C, ^12 7 KMPSB2 9 
a£^j£** 0 HJPS5 2 9 a (iS£it^^fM¥^II«CffM$ tt N ±|B£ 

»O^SSlOHiPaP2 9«t^ 0 ^T, r^PSP2 9 a^IfltlilPl 
3 1 a^^FBflit^-^-tfo ^<7>m> 7* M/y^FA7->7 7^77y>^ 
fKJ: «m**£o 
[0 1133 

>k\Z^ 0 4 0 tCj^Sfia <t o iffiiI2 7^x 7 f (/n- Fvx 

<h Ltl^tllI2 6^J:O f ^fM2 5 * K7^x^f>^f^ 0 ©Ifm 
^*Wlltf»fcfc*il&iill2 5 * K7^fx'/f>m&:7 * h k>7 h'**- 
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(felfS^tmm) 2 5co^K (^^-v) SrKfihT^^o -£*i^«b, SPSS 2 
SB 2 9 a<7)^-ei£^2 O^I^UJ^S. fcfc. 6<7>M;£« 

l tzm^a. ±tmmm 2 6&x vimm 2 5 <r> -r j. * > ^ic j: ^ s ma 

§15 2 9 a O&SB-CKiKl 2 0«±IA»»a$^, ^LT. *£IM2 7* K9>f J- 
>;/^>^KJ: ^|^*-r^>o %ilS2 7i±, mnm2 9 a Ojg^^«f JK 7 6 £G£ 

10 114] 

HI 4 1 £7 tc, g£jjt2 OMIStl^ft: LT, HBPSB2 9 

) 8 O^llt^o ®ixJi\ *IWlO±I±<O^I (BflP8|5 2 9 atf>&8& 
^^^11^^12 61) iz* mx-ttSLitr** (T i N) &^£>& 
i*«tt^'J7R7 8WU ittt^'j7i7 8 _LiCH!§Pg& 2 9 art*i»fc 

17 9*5itr#*tt^»; 717 8 ^x-lfCMPSCio-C, m%Wk2 6<D±m 
i ? ItlltMtflt5o iOi 9 tCLT, ift«R2 6±^5**ltt^ , J7 
17 8 *3 «t 7 9 £Bfc*U ^PlSI5 2 9 a F*5K3ME14^'; 717 8t5X 

lf±mwm7 9 ^t:ti:J: »K ffl#Wfc»Ev>a**te'*'; 717 8 fc*g*t«K 

m^£.mitm7 9 t^^^^ms 0 £Sj£i-* 0 ^$n*:R«i8 on. 79 

77 5 £^LT@£fH2 0 fcW&WK«»S*i'0>& 0 
K0 1 1 53 

-etL^p>, 04 2 izTjiztiz x ^ tw, @ei8 0±c, ^vrmmtLx±u 
nnotem ltmmz Lxm%m 3 sax mmm 3 6 $ 0 -e-o^, 
*mmnfm<7) x^-^y^vi^ax xmm. 8 0 ©Mig trattiat, %m 

[0 1163 
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x ^jfecoff^-eti, r^pgP3 1 a, 2 9 az^m-tztzfritzmmmmfrb 

^^lfe*fM2 3, 2 5 ^K7^X7f>n^>^:, x^f >^x^t L"C7 

7^ffl^tv^ 0 >IC07t:i6, IS:l§mW#^P>^^lfelffli2 3, 2 5^SdtiL 

7* h Y^?-y<DTv ~>>^&^1CJ: WI2 

3, 2 5) 7«5f (£rcfir^ - v£^;tt&) -? Z><D%ffiitir Z> Z fc^ti &o 

[0 1173 

±mmmofm2 t^mmnjtmt z t i>-nsmx$>2> 0 

[0 1183 

mrnmm 5 ) 

1214 3^(214 6f4, *!&WOllbO||Jfc0^3S-C*&^#:^«0«jtXe*0 

mumwmx&Zo m5ix<Dm^xmn±timm^mi tmm-c&zn-c, 
3 ~ni 4 6 iz&^xb, mi<ommmi 1 x^r^mMizM^-t^^itm^ 

[0 119] 

m5<Dmmmhttfz^ [214 3tc^£*i&j:^^ m%2 ow±iMi 9 

OlffiJSf (^Atf 2 0 nmJ^TfiS) 1:19 1 1.9 1 i4, m (C 

u) J: «fH&m<7Vh£v^ (Cu) fb^t/^^vMi^ (Cu) ^<7)^JR^«b 

[0 12 03 

IK 9 1 00 x. i^CL X Mlfc-t 2>ZttfX*£Z>o 121 5 <0« it tH# <b *x 
fcft, %m 2 0 O^® T^ft L fzitmx\ 1 fctt Lt, T > - T ( 

NH 3 ) 7 p 7X-7jii4fItiti:J:i), 8^2 OWiBCljti (CuN) 
l^MLT, SffciPO (CuN) *^^i9 1«tl)-^ ? tHo 

rk 2 own (^iwn 6<oms) zmfr-rz^mzn-ox, mm. 



tBfI# 2004-3017863 



#M 2003-083348 



^- v ! 42/ 



2 OO^rSfcifriMfcfclfeKx tS^b$tL^EH2 OW^ICMi (CuN) 
[0121] 

£>&Wi. 19 Hi, ^i9i:LTMt^-i:^tl^o 0^11 
ri*»mLfc#Sit\ ^gft^HC^LT, T>-e-T (NH 3 ) 7 7Xy^I 

- 2 JKT-%fijg) a > (si) (asjoL^) IMS (cus i x «) 

Z\ttfX%Z> 0 ifz, M^Ti^-^A (A 1 ) ^v»L/tM (CuAl x 

m) DM9 i ^n^t *>t?#& 0 

[0 12 2] 

&&^ii. Jg|9 Hi, «^ >^*^x>C VDfi^^^fflv^T^-t-^^^ & 
-ei^o 00 xJ*, EI5<7)«dt^#^tL^f^ ^7';fl:?>nf> (WF 6 ) 
Xlfy^m (H 2 ) #'^£fflv^C VD£felcj: *K 1 6 frbMm Lttm 2 

^I>19 1 «nc^ s t^o 
[0 12 3] 

fi\ EI5 0«jt^#^n7c^ Wl 6^fbStBL/iSe^2 0W±I±i:C o 

l£C o t tzltWBWk) frh%Z>Wk9 1 Zfim-t&Zt^&Zo 
[0 12 4] 

M9 1 cwm&. ±tmm<Dfm nz&ur&m6-mi 3 ^*ttf>i-&iai:iwj 

^cOIfi^ToT, H4 4 <7)«iS^#<btL^ 0 ^tiT^, 0 4 5 tc^ £ J; ^ 
B£#H3 4C0±*#M3 3?)^®&ff (01 x. 1*2 0 n mJ^TfiS) 19 1 

±tmn<vfm 1 tt & m 1 5 & i t/m 1 6 am t mm^nm ^ 

"C*>, @E*|U 5 0±|#I4 4 0Mi5jf tcl9 1 <h^0^f|-7!>^^-i>M9 3 
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[0 12 53 

*mM<D&mVtt, g&&2 0<7)IIt:19 l ^ML, 19 l±tc/^;r^f 
3t£ LT*feMI2 1 ^MLtv^ 0 Jjf|9 1 *q?ft L& v^f ^OiEJjg 
19) J:^*'J7»I (ffiSI2 1) i:^#McD^^tgjctHH-t-^^ ( Cu ) 

9 lOMU fWJ:a^I9 1 £#01 9) t /^V TMIiil (ttJS 

12 1) c7)F^tc^h^E^-^^>o E«I3 4, 4 5 tcov^r * ra&-C** 0 - *Uc J: 

o , &m. t;^)T m%.m t <d r% <Dwm k & »t * in ora * x *) mm-r z> - 1 a*-e 

o 

[0 1 2 6 J 
[0 12 73 

mmmm 6 ) 

0 4 714, ^!&M^flfcO|l*0^i8't?*&^#il«o5l«|5llfl5BI"C**o El 
4 7 {4, ±mMM<7>MB 1 <7)HI 1 6 H*tJS1- &o HI 4 7 fcfc^Tfc, 01 

[0 12 83 

H4 7tc^^^^>^2*#^S(i, Ell 6<a#*#^ffitP^O»j£&^L-rv» 

r (^ij x. & &f£ig 21) tm2'*vr mmm m *. &&mm 22) <nm 
rnmizx -eoffismocD^si^- isomp am± (Si^— 1 8 0 

mp a) ttSo ^mmo^m^^r, $>z>m<nfcjj kov> 

^'•J7^ilO«lI^^- 18 0MPa^±fc^nili, 3M|t#3fe« 1 

±uie«* i rm%mtm2 rmmt *M®.Ltzt § ^oiii 
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t - 1 8 OMP a^Si^O &£lf0^Si%'kt>-£fzi><DlztffcirZ> o 

[0 12 9] 

0 4 8 (i, %il2 1 *jkmt"y')^y (S i CN) RKJ: WMU Ifelf^ 
2 2 *^fc->'; n> (S i C) UK* f)MU lfe*fM2 1 t«12 2 £?)ffr 
/lJg|<7)£#WJ]ilJP£ 5 0 nm (@5e) t U %il2 1 t|iil2 2 tOlfO 
Jt^*^t$-ti:^«h^(7)|fe|i)JI2 1 t^HI2 2 t<0«*ilO(&* (Jfo&ffi) S 

i) t»>';n>i («i2 2) t<7)mmm<D£tt.<Dmmz 5 o nm 

) fcLfcfciO^afk^Vn^R (M2 1) OIH^L, 04 8 0^9 
[0 13 0] 

1214 8frt>i>frfr&£olZ^ IfcSffcv'J n> (S i CN) (04 8 

Oii^Mv-Jn^ (S i CN) iOl)|^5 0 nm^C^.) (i, 

$!lt (0 4 8<D«*l|OiSt£fl:v'; 3> (S i CN) JjHOflgl?^ 0 nm^CM 
(&) ti, -e-otD^jtiiE-e^J). 5l5Rl3>^J**5l^1-*o ^My'Jnv (s i CN 
) R^^ajR-cii^* ^#&J|oj£;Wl§£t-£^\ EI 4 8 n^$tL* «t n \z 
, ^S'fkv"; n > (S i CN) lOlH^I?, LtMy'J3> (S i C) Ig&O 

[0 13 13 

\&£Tfmmwk2 2 <7>mmm<vfcij&- 1 8 omp a&±t%&t, v 

V7.~?4 VU-i/a >&&*ftt>tL2>Z£1>*frfr'Dtz 0 Miff, JCfrfc**- 1 8 0 

rmmmt Lxm^tuz. isottio oBtrao^st^m-ea^BE^o 
i8 0MPaiD/i^* (Si<-i80Mp a ) mmmzTmm&t&tmmm 
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